The main outcome measure of the present study was to find out the predictive factors affecting the need for surgery in patients diagnosed with tuboovarian abscess (TOA). We also examined the success of different medical treatment regimens in those patients.
Introduction
In patients staying in clinics with pelvic inflammatory disease (PID), prevalence of tuboovarian abscess (TOA), which is among the most serious complications of PID, is reported as 10-30% (1, 2) . Actual prevalence of PID can be difficult because of the ambiguity in the diagnosis of subclinical PID, which is one of the types of PID together with acute and subacute PID. Early start of sexual life, multiple sexual partners, not using barrier anticontraceptive and chlamydia or gonorrhea infections are among factors affecting the occurrence of PID (3) .
The risk factors related to TOA resemble the risk factors of PID. Past PID in personal history is also a significant risk factor for TOA (4) . Pelvic inflammatory disease will have long term complications including chronic abdominal pain, ectopic pregnancy and infertility in almost 25% of women because of delayed medical therapy because of varying clinical features and lack of specific laboratory tests (5) .
Polymicrobial anaerobic and aerobic bacterial infections result in PID and TOA. Although Neisseria gonorrhoeae and Chlamydia trachomatis rarely grow in cultures in PID and TOA, they are the suspected facilitators (6, 7) . Escherichia coli and Bacteroides species are the most commonly isolated organisms in TOA (8) . TOA optimal approach is still controversial. In the treatment, oral antibiotics follow the classical intravenous antibiotic therapy. Surgery such as laparoscopy or laparotomy with drainage of the abscess, unilateral or bilateral adnexectomy, or hysterectomy will be required in case of failing medical Medical Science and Discovery, 2019; 6(10):235-40 treatment. Drainage with the guidance of imaging techniques or needle aspiration of the abscess is another approach for TOA treatment, and is combined with antibiotics (9) . Center for Disease Control and Prevention recommends empiric broad-spectrum antibiotics for the medical therapy of TOA (10) . If it is understood that antibiotic resistance is of question, surgery will be required. Our primary purpose in this study was to find out the predictive factors affecting the need for surgery and antibiotic resistance reported by the laboratory, and clinical and sonographic findings of patients diagnosed with TOA on admission. The second purpose was to investigate the success of medical treatment regimens. Thirdly, factors effective the duration of medical treatment were analyzed for medically-treated patients.
Material and Methods
This is a retrospective study conducted on 94 inpatients diagnosed with TOA in Ankara Liv Hospital, Obstetrics and Gynecology Department between August 2015 and August 2019. Approval of the ethical committee of our hospital was obtained for our study (Liv Hospital Ankara Local Ethical Committee Date: 09 August 2019 Approval Number: 2019/004-003) and Our study was conducted in accordance with the principles of the Declaration of Helsinki.
Physical examination and laboratory tests were carried out on patients with lower quadrant abdominal pain to investigate PID and TOA. At least 2 major criteria (lower abdominal quadrant tenderness, cervical motion tenderness, adnexal tenderness), and at least one minor criteria (body temperature>38.3 °C, cervicovaginal mucopurulent discharge, white blood cell (WBC)> 10 000/ml, erythrocyte sedimentation rate (ESR)> 15 mm/ hour, C-reactive protein (CRP)> 10 mg/L and cervical infection with N. gonorrhoeae or C. trachomatis (10) were required for the diagnosis of PID. An ultrasound examination was performed to diagnose TOA.
One of the two medical treatment regimens were administered as recommended by Sexually-transmitted diseases treatment guidelines, 2015 (11)
Regimen 1:
Ampicillin (2 g IV every 6 hours) + Clindamycin (900 mg IV every 8 hours) + Gentamicin (2 mg/kg loading dose then 1.5 mg/kg every 8 hours IV or IM)
Regimen 2:
Levofloxacin (500 mg IV once daily) + Metronidazole (500 mg IV every 8 hours) Initial therapy with Regimen 1 was administered for ten days. Upon observation of improvement in clinical and laboratory findings, the patient was discharged with the recommendation of Metronidazole (500 mg orally twice daily) + Doxycycline (100 mg orally twice daily) for 14 days.
In cases where Regimen I was not successful within 48-72 hours, Regimen 2 was administered for ten days more. In resistant cases (no improvement within 48 to 72 hours with Regimen 2) patients were taken to surgery. Patients with worsening clinical and/or laboratory findings during treatment with Regimen 1 or 2 were taken to emergency surgery.
Surgery options included unilateral salpingo-oopherectomy or total abdominal hysterectomy and bilateral salpingooophorectomy.
Patients of the study group were divided into two groups: Group 1: Patients who responded well to medical treatment.
Group 2:
Patients who did not respond to medical treatment and needed surgical treatment.
In this study, clinical, laboratory and sonographic parameters were taken into consideration as the predictive values for the success of medical treatment in Group 1 and requirement for surgery in Group 2 in the first place. Secondly, success of the medical treatment regimens was also evaluated. Patients of the Group 2 responding well to medical treatment were evaluated for the factors affecting the duration of medical therapy.
Statistical Analayzes: SPSS 18.0 was used for the statistical analysis. Kolmogorov-Smirnov test was used to determine if distribution of continuous variables was normal. Independent sample t-test was used for normallydistributed variables, and the Mann-Whitney U test was used for abnormally distributed variables. Relative risks (RRs) with 95% confidence intervals (CIs) were calculated. Level of statistical significance was accepted as the value of p< 0.05. A receiver operating characteristic was used to evaluate cut-off, positive predictive values, and negative predictive values.
Results
Ninety-four patients in total were hospitalized with the diagnosis of TOA. The all patients firstly received the Regimen 1. Six (6.38%) of these 94 patients were found to have acute abdominal findings, and were taken to emergency surgery while taking Regimen 1. Recovery was achieved with Regimen 1 in 67 (71.2 %) patients out of 94 patients. Regimen 1 failed in 21 (22.3%) patients and Regimen 2 was shifted to. Six patients (28.5%) out of 21 underwent surgery because of treatment failure with Regimen 2. Recovery was achieved in the remaining 15 (71.4%) patients. Number of patients who underwent surgery was 12 in total. 8 underwent unilateral salpingooopherectomy and 4 underwent total abdominal hysterectomy and bilateral salpingo-oopherectomy ( Figure  1 ).
The overall total success rate of the medical treatment was found as 87.2% (82/94) with 71.2% (67/94) and 71.4% (15/21) success rates for Regimens 1 and 2, respectively. The average age, smoking, previous surgery in history, length of hospital stay and failure of Regimen 1 were similar in Groups 1 and 2.
The mean gravida number in both groups were 2.8±1.7 and 3.5±3.1, respectively (p= 0.04), while the same for parity were 2.6±1.2 and 3.6±2.3, respectively (p=0.003). Venereal disease in history was positive in 40.4% and 75%, in Groups 1 and 2, respectively (p= 0.003). The IUD usage of Medical Science and Discovery, 2019; 6(10):235-40 the groups was determined as 76.1% and 83.3%, respectively (p= 0.009). The mean abscess diameter measured in groups 1 and 2 was 4.7±0.9 and 6.9±1.2 cm, respectively (p=0.000). The mean body temperature in group 1 and 2 was 37.3±0.6 ºC and 38.7±0.3 °C, respectively (p=0.000). The mean WBC count was 10.430±3.290 in Group 1 and 18.260±2.860 K/uL in Group 2 (p= 0.000). The mean CRP levels in Groups 1 and 2 were 42.5±39.8 and 78±11.4 respectively (p=0.001). The ESR rate was significantly different between the two groups with 52.2 ±9.5 in Group 1 and 82.4±11.2 in Group 2 (p= 0.000) ( Table  1) . Analysis of the groups' neutrophil/lymphocyte ratio (NLR) values showed that the surgical treatment group had significantly higher NLR 6.2± 5.3 and 9.4± 5.1, respectively (p=0.001). As regards the factors affecting the duration of medical treatment, body temperature, previous pelvic surgery, smoking, parity and venereal diseases were similar among patients with periods of medical treatment exceeding 10 days and among patients with periods of medical treatment equal to or less than 10 days (both groups were treated medically) (Table 2) . Also, longer duration of medical treatment was correlated with average age, average dimension of the abscess, medical drug exchange, gravidity, high leukocyte values, CRP levels, high NLR, ESR rate and intrauterine device (IUD) (p=0.001, 0.04, 0.000, 0.005, 0.000, 0.000, 0.001 and 0.01, respectively) ( Table 2 ). Parameters predicting the requirement for surgery were also evaluated. WBC levels≥ 16.000 and abscess size≥ 7 cm was strongly correlated with the requirement for surgery (PPV 92.6% and 98.1 % respectively). The positive predictive value of Age>36 was 71.7%, the same for body temperature ≥ 38.5ºC was 78.1%, for NLR> 6 it was 73.4% (Table 3) . 
Discussion
TOA treatment with antibiotics with broad spectra is successful in 34% to 87.5% of patients (6) , while 25% will be taken to surgery because of resistance (12) . However, superiority of any of the antibiotics to each other have not been shown yet (13) . Clindamycin and metronidazole can be preferred, because they are effective on anaerobic bacteria and penetrate will into the abscess cavity (14) . In a study of 232 patients, clindamycin gentamicin was reported as successful in 68% of patients (15) . In another study, clindamycin+ gentamicin combination reportedly provided cure in 47%+ of patients, while ampicillin+ clindamycin+ gentamicin combination was successful in 87.5% (16) . Furthermore, Güngördük et al. found that clindamycin+ gentamicin or ceftriaxone+ metronidazole was successful in 74.3% of patients (17) .
In our study, we found that Ampicillin (2 g IV every 6 hours) + Clindamycin (900 mg IV every 8 hours) + Gentamicin (2 mg/kg loading dose then 1.5 mg/kg every 8 hours IV or IM) was effective in 71.2% of patients consistently with the reports in the literature.
The success rate of Levofloxacin (500 mg IV once daily) + Metronidazole (500 mg IV every 8 hours) regimens in resistant cases, was identified as 71.4%.
The overall total success rate of medical treatments was 87.2% (82/94). These results are supportive for the continuance of medical treatment till signs or symptoms makes emergency surgery necessary.
We found no studies in the literature reporting sequential administration of the two regimens that we have used in our study. Sequential administration of these two regimens can be recommended in TOA treatment.
The predictability of the necessity for surgical treatment:
Randomized controlled trials are needed to compare these two regimes. Group1 and Group 2 were found as significantly different in Gravidity, Parity, Positive Venereal Diseases in Medical History of Patients, Abscess Size, Body Temperature, WBC, CRP, NLR and ESR rate, while differences were insignificant as regards the Age, Previous Pelvic Surgery History, IUD and Duration of Hospitalization Stay (Table 1 ).
In a previous study, while 35% of patients with abscesses with sizes 7 and 9 cm underwent surgery, 60% of patients with abscesses 60 ≥10 cm underwent surgery (9) .
In another study, rates of surgery in patients with abscesses with sizes ≤ 8cm and >8 cm were 23% and 35%, respectively (p= 0.24)(18).
Mizushima et al. reported that abscess size alone increased the probability of surgery. They found that abscess size of > 5 cm increased the risk of surgery by 69 folds. They also found that there are no significant differences in age, gravidity, parity, body temperature, leukocyte levels and CRP levels between medical and surgical therapy groups (19) . In their study, Güngördük et al, found statistically significant differences between patients treated medically or surgically as regards CRP levels, ESR, and abscess diameter≥ 7 cm; however, differences in WBC were not significant.
In our study, the mean abscess size was 4.7±0.9 cm in the medical therapy group and 6.9±1.2 cm in the surgical treatment group (p= 0.000). Surgery was performed in 83.6% (RR (95% CI) 10.6 (2.4-52.6)) of the patients with an abscess size of ≥ 7 cm (Table 3) , indicating that abscesses larger than 7cm require surgery.
The need for surgery is frequently linked to the abscess size. In our study however, Age, WBC, Body Temperature, NLR levels were found associated with the requirement for surgery in addition to abscess size, with mean WBC level being highly significant. Surgery was required in 76.5% (RR (95% CI) 7.54 (4.9-14.2)) of the patients with ≥ 16.000 baseline leukocyte count. Based on these results, the most important factors in the patient's surgery risk were WBC level and abscess size.
Conclusion
The results of this study showed the success rate of the treatment regimen of Ampicillin (2 g IV every 6 hours) + Clindamycin (900 mg IV every 8 hours) + Gentamicin (2 mg/kg loading dose then 1.5 mg/kg every 8 hours IV or IM) to be 71.2%, the success rate of Levofloxacin (500 mg IV once daily) + Metronidazole (500 mg IV every 8 hours) regimens in resistant cases was 71.4% and the total success rate of medical treatment was 87.2%.
The most important markers in the prediction of surgical treatment were determined as WBC count and abscess diameter. If abscess diameter is ≥ 7 cm and WBC≥ 16.000, the risk of a need for surgical intervention is high. The most important factors in the duration of medical treatment were found to be age, WBC count, CRP and NLR levels.
